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EXAMINER'S AMENDMENT 

1. An examiner's amendment to the record appears below. Should the changes and/or 
additions be unacceptable to applicant, an amendment may be filed as provided by 37 CFR 
1.312. To ensure consideration of such an amendment, it MUST be submitted no later than 
the payment of the issue fee. 

Authorization for this examiner's amendment was given in a telephone interview with 
Paul J. Skwierawski, Reg. No. 32,173, on 15 November 2006. 

The application has been amended as follows: 

Please replace the title with the following: 

Method of Inspecting a DNA Chip 
Please amend replace the claim listing with the following: 

1 . A method of inspecting a coupled state of hybridized target DNA on a DNA chip 
that includes a plurality of DNA probe cells having a DNA probe to which fluorescently 
labeled target DNA may hybridize, ones of the DNA probe cells being of a microscopic 
dimensional size D, where DNA probes are arranged on the DNA chip in a predetermined 
array, comprising: 

after sample exposure/coupling, simultaneously irradiating a plurality of the DNA 
probe cells of said DNA chip with a corresponding plurality of branched laser multi-spot 
excitation lights through an objective lens so as to generate fluorescent lights from any 
fluorescently labeled target DNA hybridized to ones of the DNA probes of the plurality of 
DNA probe cells; 
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separating said generated fluorescent lights from said plurality of branched laser 
multi-spot excitation lights into separate fluorescent lights along separate optical paths; and 

detecting said separate fluorescent lights simultaneously with a plurality of sensors, 
with each sensor corresponding to each of said DNA probe cells irradiated, so as to catalog 
positions and intensities of detected fluorescent lights which are representative of a coupled 
state of the hybridized target DNA on said DNA chip. 

2. The method as claimed in Claim 1 , wherein said plurality of branched laser multi- 
spot excitation lights are arranged in a 1 -dimensional or 2-dimensional configuration. 

3. The method as claimed in Claim 1 , comprising: 

arranging said plurality of branched laser m ulti-spot excitation lights irradiated onto 
said DNA chip on a straight line with a spacing of kd with reference to a spot diameter d and 
an integer k; and 

scanning a give array line by r epeating an operation in sequence k times, said 
operation being an operation where, after said irradiation with said plurality of branched laser 
multi-spot excitation lights has been performed, said plurality of branched laser m ulti-spot 
excitation lights are displaced in substantially a direction of said s traight array line by 
substantially d; and said irradiation is p e rform e d again; and th e r e by 

e x e cuting s aid insp e cting substantially in s aid straight lin e dir e ction; and 

displacing said DNA chip and said objective lens r e lativ e ly r elative to one another at 
least in a direction substantially perpendicular to said straight array line directio n, and 
repeating the scanning operation to scan another array line ; and thereby 

inspecting a desired 2-dimensional area on said DNA chip. 
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4. The method as claimed in Claim 1 , comprising providing fluorescent light 
detection deflecting means within said separate optical paths so that said generated fluo- 
rescent lights are synchronized with displacement of said plurality of branched laser m ulti- 
spot excitation lights and come onto substantially the same location on light-receiving 
apertures. 

5. The method as claimed in Claim 4, wherein said fluorescent light detection 
deflecting means includes a wavelength selection beam splitter for permitting said plurality of 
branched laser m ulti-spot excitation lights to pass th e r e throug h there through and causing said 
generated fluorescent lights to be reflected. 

6. The method as claimed in Claim 1 , comprising providing a filter within a 
fluorescent light detecting optical path isolated from an excitation optical path, said filter 
permitting only said generated fluorescent lights to pass there-through while light-shielding 
said plurality of branched laser m ulti-spot excitation lights. 

7. The method as claimed in Claim 1 , comprising forming said plurality of branched 
laser m ulti-spot excitation lights by using a plurality of laser light-sources. 

8. The method as claimed in Claim 7, wherein said plurality of branched laser m ulti- 
spot excitation lights are obtained by: 
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guiding, into optical fibers, lights emitted from said plurality of laser light-sources; 
and causing said lights to be emitted from light-emitting ends of said optical fibers, said light- 
emitting ends being aligned with M desired pitches. 

9. The method as claimed in Claim 1 , wherein said plurality of excitation lights 
include a plurality of different wavelengths, and the method comprising distinguishing ones of 
the DNA probe cells as different targets on said DNA chip, where a plurality of fluorescent 
materials responsive to ones of the plurality of different wavelengths are used to distinguish a 
plurality of different targets. 

10. The method as claimed in Claim 9, comprising: 

performing simultaneous irradiation with said plurality of branched laser m ulti-spot 
excitation lights including said plurality of different wavelengths; and thereby 

distinguishing said different targets on said DNA chip so as to simultaneously detect 
said different targets in accordance with said plurality of fluorescent materials. 

1 1 . The method as claimed in Claim 1 , comprising: 

directing a second light with an oblique incident angle on an inspection plane of said 
DNA chip; 

detecting a reflection position at which said second light is reflected on said inspection 
plane; and 

controlling a relative distance between said inspection plane and said objective lens in 
accordance with a result of detection of said reflection position. 
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18. A method of inspecting a coupled state of hybridized target DNA on a DNA chip 
that includes a plurality of DNA probe cells having a DNA probe to which fluorescently 
labeled target DNA may hybridize, ones of the DNA probe cells being of a microscopic 
dimensional size D, where DNA probes are arranged on the DNA chip in a predetermined 
array, comprising: 

branching a laser beam so as to form eight or more beams, said laser beam being 

* 

emitted from at least one laser light-source; 

after sample exposure/coupling, simultaneously irradiating a corresponding eight or 
more of the DNA probe cells on an inspection plane of a DNA chip with said eight or more 
beams, respectively, so as to generate fluorescent lights from any fluorescently labeled target 
DNA hybridized to ones of the DNA probes of the plurality of DNA probe cells; 

separating fluorescent lights emitted from irradiated ones of the DNA probe cells of 
said DNA chip, from reflected lights of said eight or more beams; 

detecting said separated fluorescent lights simultaneously with a plurality of sensors, 
each sensor corresponding to each irradiated said DNA probe cell, respectively, and 

getting information from said DNA chip by cataloging position and intensities of 
detected fluorescent lights which are representative of a coupled state of the hybridized target 
DNA on said DNA chip. 

19. A method of inspecting a coupled state of hybridized target DNA on a DNA chip 
that includes a plurality of DNA probe cells having a DNA probe to which fluorescently 
labeled target DNA may hybridize, ones of the DNA probe cells being of a microscopic 



Application/Control Number 09/678,652 8 
Art Unit 1634 

dimensional size D, where DNA probes are arranged on the DNA chip in a predetermined 
array, comprising: 

branching a laser beam into a plurality of beams having substantially the same 
intensity, said laser beam being emitted from at least one laser light-source; 

after sample exposure/coupling, simultaneously projecting said plurality of beams 
onto a corresponding plurality of the DNA probe cells on an inspection plane of the DNA 
chip through a projection optical unit, so as to generate fluorescent lights from any 
fluorescently labeled target DNA hybridized to ones of the DNA probes of the plurality of 
DNA probe cells; 

detecting, through an imaging optical unit, images of fluorescent lights emitted from 
irradiated ones of the DNA probe cells of said DNA chip simultaneously with a plurality of 
sensors, each sensor corresponding to each irradiated said DNA probe cell, respectively, and 

getting information from said DNA chip by cataloging position and intensities of 
detected fluorescent lights concerning a coupled state of the hybridized target DNA on said 
DNA chip. 

20. The method as claimed in Claim 19, wherein said DNA chip is inspected by 
irradiating said DNA chip with said beams while displacing said DNA chip and said beams 
r e lativ e ly relative to one another in a 2-dimensional manner. 

21 . The method as claimed in Claim 19, wherein said DNA chip is irradiated with 
said beams arranged in 2-dimensions. 
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22. A method of inspecting a coupled state of hybridized target DNA on a DNA chip 
that includes a plurality of DNA probe cells having a DNA probe to which fluorescently 
labeled target DNA may hybridize, ones of the DNA probe cells being of a microscopic 
dimensional size D, where DNA probes are arranged on the DNA chip in a predetermined 
array, comprising: 

after sample exposure/coupling, simultaneously irradiating a plurality of the DNA 
probe cells of said DNA chip with a corresponding plurality of branched laser multi-spot 
excitation lights so as to emit fluorescent lights from any fluorescently labeled target DNA 
hybridized to ones of the DNA probes of the plurality of DNA probe cells; 

separating said fluorescent lights emitted from ones of the DNA probe cells of said 
DNA chip, from said plurality of branched laser m ulti-spot excitation lights: 

detecting images of said fluorescent lights simultaneously by use of a plurality of light 
detecting devices capable of executing a photon counting, each sensor corresponding to each 
irradiated said DNA probe cell, respectively, 

photon-counting, individually, each photon signal obtained from said respective light 
detecting devices; 

storing, individually, data of photon-counted numbers Npm detected by said 
respective light detecting devices; 

changing positions of said plurality of branched laser multi-spot excitation lights and a 
position of said DNA chip relative to one another, and repeating said irradiating, separating, 
detecting, photon-counting and storing operations with respect to another plurality of the 
DNA probe cells; r e lativ e ly, so as to stor e data of said photon - count e d numb e rs from said 
r e sp e ctiv e light d e t e cting d e vic e s; 
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coll e cting s tor e d data on said photon count e d numb e rs ov e r desired locations on said 
DNA chip; 

constructing a fluorescent light image from stored said coll e ct e d data; and 

deriving information for said DNA chip from stored said coll e ct e d data, by cataloging 

positions and intensities of detected fluorescent lights which are representative of a coupled 

state of the hybridized target DNA on said DNA chip. 

23. A method of inspecting a coupled state of hybridized target DNA on a DNA chip 
that includes a plurality of DNA probe cells having a DNA probe to which fluorescently 
labeled target DNA may hybridize, ones of the DNA probe cells being of a microscopic 
dimensional size D, where DNA probes are arranged on the DNA chip in a predetermined 
array, comprising: 

after sample exposure/coupling, simultaneously irradiating a plurality of the DNA 
probe cells of said DNA chip with a sheet- shaped excitation light so as to emit fluorescent 
lights from any fluorescently labeled target DNA hybridized to ones of the DNA probes of the 
plurality of DNA probe cells; 

separating said fluorescent lights emitted from ones of the DNA probe cells, from said 
sheet-shaped excitation lights; 

detecting images of said fluorescent lights simultaneously by use of a plurality of light 
detecting devices capable of executing a photon counting, each sensor corresponding to each 
irradiated said DNA probe cell, respectively; 

photon-counting, individually, each photon signal obtained from said respective light 
detecting devices; 
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storing, individually, data of photon-counted numbers Npm detected by said 
respective light detecting devices; 

changing positions of irradiation areas and a position of said DNA chip r e lativ e ly, 
relative to one another, so as to store in sequence data of said photon-counted numbers from 
said respective light detecting devices; collecting stored data on said photon-counted numbers 
over desired locations on said DNA chip; 

constructing a fluorescent light image from said collected data, and deriving 
information for said DNA chip from said collected data, by cataloging positions and 
intensities of detected fluorescent lights which are representative of a coupled state of the 
hybridized target DNA on said DNA chip. 

24. The method as claimed in Claim 22, wherein said branched laser m ulti-spot 
excitation lights include 10 or more microscopic spots. 

25. The method as claimed in Claim 24, wherein said branched laser m ulti-spot 
excitation lights include 50 or more microscopic spots. 

26. The method as claimed in Claim 24, wherein said microscopic spots are arranged 
on a 1 -dimensional straight line or a 2-dimensional array. 

27. The method as claimed in Claim 22, wherein said branched laser m ulti-spot . 
excitation lights are colored lights having 2 or more wavelengths. 



Application/Control Number 09/678,652 ■ 1 2 

Art Unit 1634 

28. A method of inspecting a coupled state of hybridized target DNA on a DNA chip 
that includes a plurality of DNA probe cells having a DNA probe to which fluorescently 
labeled target DNA may hybridize, ones of the DNA probe cells being of a microscopic 
dimensional size D, where DNA probes are arranged on the DNA chip in a predetermined 
array, by detecting fluorescent lights generated from a fluorescent material on a DNA sample, 
comprising: 

after sample exposure/coupling, simultaneously irradiating a plurality of the DNA 
probe cells of said DNA chip with a corr e sponding p lurality of multi - spot e xcitation lights or 
a sheet-shaped excitation light so as to generate fluorescent lights from any fluorescently 
labeled target DNA hybridized to ones of the DNA probes of the plurality of DNA probe 
cells, separating said fluorescent lights from sai d sheet-shaped excitation light; plurality of 
multi spot e xcitation lights irradiat e d onto said DNA sampl e , said multi spot e xcitation lights 
including M microscopic spots, wh e r e M is an int e g e r; 

detecting fluorescent light images from said fluorescent lights emitted from said DNA 
chip with the use of a plurality of M light detecting devices in an average pixel detecting time 
of (300 (asec/M) or less, each light detecting device corresponding to each irradiated said 
DNA probe cell, respectively, 

storing, individually, signals obtained from said respective light detecting devices: 

changing, r e lativ e ly, p ositions of said multi spot e xcitation lights or said sheet-shaped 
excitation light and a position of said DNA chip relative to one another, and repeating said 
irradiating, detecting and storing operation with respect to another plurality of the DNA probe 
cells; so as to stor e said signals in s e qu e nc e ; 

coll e cting s aid stor e d signals ov e r d e sir e d locations on said DNA chip; 

constructing a fluorescent light image from said coll e ct e d and stored signals; and 
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deriving information on said DNA chip from sai d coll e ct e d dat a stored signals , by 
cataloging positions and intensities of detected fluorescent lights which are representative of a 
coupled state of the hybridized target DNA on said DNA chip. 

29. A method of inspecting a coupled state of hybridized target DNA on a DNA chip 
that includes a plurality of DNA probe cells having a DNA probe to which fluorescently 
labeled target DNA may hybridize, ones of the DNA probe cells being of a microscopic 
dimensional size D, where DNA probes are arranged on the DNA chip in a predetermined 
array, by detecting fluorescent lights generated from a fluorescent material on a DNA sample, 
comprising: 

after sample exposure/coupling, simultaneously irradiating a plurality of the DNA 
probe cells of said DNA chip with a corresponding plurality of multi spot excitation lights or 
a sheet-shaped excitation light so as to generate fluorescent lights from any fluorescently 
labeled target DNA hybridized to ones of the DNA probes of the plurality of DNA probe 
cells, separating said fluorescent lights from said sheet-shaped excitation light p lurality of 
multi spot e xcitation lights irradiated onto said DNA sample, said multi spot e xcitation lights 
including M microscopic spots having a diam e t e r or focus achi e ving width which is small e r 
than 3 \im and larger than 0.3 [im, said sheet-shaped excitation lights -light having a width that 
is smaller than 3 \im and larger than 0.3 (im^, wh e r e M is th e numb e r of microscopic spots; 

detecting fluorescent light images emitted from said DNA chip simultaneously with 
use of a plurality of light detecting devices, each sensor corresponding to each irradiated said 
DNA probe cell, respectively, 

storing, individually, signals obtained from said respective light detecting devices; 
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changing, r e lativ e ly, p ositions of said multi spot e xcitation lights or said sheet-shaped 
excitation light and a position of said DNA chip relative to one another, and repeating said 
irradiating, detecting and storing operations with respect to another plurality of the DNA 
probe cells; so as to s tor e said signals in sequ e nc e ; 

coll e cting s aid stor e d s ignals over d e sir e d locations on said DNA chip; 

constructing a fluorescent light image from said co ll ec t ed stored signals; and 

deriving information for said DNA chip from said coll e ct e d data, stored signals, b y 
cataloging positions and intensities of detected fluorescent lights which are representative of a 
coupled state of the hybridized target DNA on said DNA chip. 

30.-35. (Canceled) 

36. The method as claimed in Claim 1 , wherein said plurality of the DNA probe cells 
of said DNA chip are simultaneously irradiated with the corresponding plurality of branched 
laser multi-spot excitation lights for a time At that is longer than a fluorescent light attenuation 
time. 

37. The method as claimed in Claim 1, wherein each light of said branched laser 
multi-spot excitation lights having a spot diameter d that is smaller than the dimensional size 
D of a DNA probe cell that it irradiates. 

3 8 . The method as claimed in Claim 1 8 , wherein said eight or more of the DNA 
probe cells are simultaneously irradiated with said eight or more beams, respectively, for a 
time At that is longer than a fluorescent light attenuation time. 
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39. The method as claimed in Claim 18, wherein each beam of said eight or more 
beams having a spot diameter d that is smaller than the dimensional size D of a DNA probe 
cell that it irradiates. 

40. The method as claimed in Claim 19, wherein said plurality of beams are 
simultaneously projected for a time At that is longer than a fluorescent light attenuation time. 

41 . The method as claimed in Claim 19, wherein each beam having a spot diameter d 
that is smaller than the dimensional size D of a DNA probe cell that it irradiates. 

42. The method as claimed in Claim 22, wherein the plurality of the DNA probe 
cells are irradiated for a time At that is longer than a fluorescent light attenuation time. 

43. The method as claimed in Claim 22, wherein each light of said branched laser 
multi-spot excitation lights having a spot diameter d that is smaller than the dimensional size 
D of a DNA probe cell that it irradiates. 

44. The method as claimed in Claim 23 , wherein the plurality of the DNA probe 
cells are simultaneously irradiated for a time At that is longer than a fluorescent light 
attenuation time. 
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45. The method as claimed in Claim 28 , wherein the plurality of the DNA probe 
cells excitation lights are simultaneously irradiated for a time At that is longer than a 
fluorescent light attenuation time. 

46. The method as claimed in Claim 29, wherein the plurality of the DNA probe 
cells are simultaneously irradiated for a time At that is longer than a fluorescent light 
attenuation time. 

47. The method as claimed in Claim 23, wherein said sheet-shaped excitation lights 
are colored lights having 2 or more wavelengths. 

* 

48. A method of inspecting a coupled state of hybridized target DNA on a DNA chip 
that includes a plurality of DNA probe cells having a DNA probe to which fluorescently 
labeled target DNA may hybridize, ones of the DNA probe cells being of a microscopic 
dimensional size D, where DNA probes are arranged on the DNA chip in a predetermined 
array, comprising: 

after sample exposure/coupling, simultaneously irradiating plural DNA probe cells 
out of said plurality of DNA probe cells of said DNA chip with a corresponding plurality of 
branched laser m ulti-spot excitation lights under a condition that each spot of said branched 
laser multi-spot excitation lights corresponds to a DNA probe cell through an objective lens 
so as to generate fluorescent lights from any fluorescently labeled target DNA hybridized to 
ones of the DNA probes of the plural DNA probe cells; 

separating said generated fluorescent lights from said plurality of branched laser 
multi-spot excitation lights into separate fluorescent lights along separate optical paths; and 
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detecting said separate fluorescent lights simultaneously with a plurality of sensors, 
with each sensor corresponding to each of said DNA probe cells irradiated, so as to catalog 
positions and intensities of detected fluorescent lights which are representative of a coupled 
state of the hybridized target DNA on said DNA chip. 

49. A method of inspecting a coupled state of hybridized target DNA on a DNA chip 
that includes a plurality of DNA probe cells having a DNA probe to which fluorescently 
labeled target DNA may hybridize, ones of the DNA probe cells being of a microscopic 
dimensional size D, where DNA probes are arranged on the DNA chip in a predetermined 
array, comprising: 

after sample exposure/coupling, simultaneously irradiating a plurality of the DNA 
probe cells of said DNA chip with a corresponding plurality of branched laser m ulti-spot 
excitation lights under a condition that each spot of the branched laser m ulti-spot excitation 
lights corresponds to one DNA probe cell through an objective lens so as to generate 
fluorescent lights from any fluorescently labeled target DNA hybridized to ones of the DNA 
probes of the plurality of DNA probe cells; 

separating said generated fluorescent lights from said plurality of branched laser 
multi-spot excitation lights into separate fluorescent lights along separate optical paths; 

detecting said separate fluorescent lights simultaneously with a corresponding plurality 
of sensors under a condition that each separate fluorescent light corresponds to one sensor, so 
as to catalog positions and intensities of detected fluorescent lights which are representative of 
a coupled state of the hybridized target DNA on said DNA chip. 
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The following is an examiner's statement of reasons for allowance: Claims 1-11,18- 
29, and 36-49 are allowable over the disclosure of US Patent 6,686,582 Bl (Volcker et al.), 
the closest prior art of record, for while Volcker et al., do teach using a branched light for the 
reading of an array of assay signals, they do not teach that the light is that of a branched laser. 
Further, Volcker et al., are silent to the use of that the light appears in a sheet format. While 
Volcker et al., at column 3, last paragraph, do teach that "a laser can also be considered for 
use," they do not set forth an enabling disclosure of how it is to be used in the context of the 
disclosed methods. 

Accordingly, the prior art does not teach or reasonably suggest the claimed invention. 

Any comments considered necessary by applicant must be submitted no later than the 
payment of the issue fee and, to avoid processing delays, should preferably accompany the 
issue fee. Such submissions should be clearly labeled "Comments on Statement of Reasons 
for Allowance." 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Bradley L. Sisson whose telephone number is (571) 272- 
075 1. The examiner can normally be reached on 6:30 a.m. to 5 p.m., Monday through 
Thursday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ram Shukla can be reached on (571) 272-0735. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application maybe obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status information 
for unpublished applications is available through Private PAIR only. For more information 
about the PAIR system, see http://pair-direct.uspto.gov. Should you have questions on access 
to the Private PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 
(toll-free). If you would like assistance from a USPTO Customer Service Representative or 
access to the automated information system, call 800-786-9199 (IN USA OR CANADA) or 
571-272-1000. 




Bradley L. Sisson 
Primary Examiner 
Art Unit 1634 
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